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SUMMARY REPORT

ONR GRANT NO0014-84-G-0108

Funds from this grant provided partial support for the Second Conference
on the Neurobiology of Learning and Memory which was organized by the Center
for the Neurobiology of Learning and Memory at the University of California,
Irvine. The Conference was held at the UC Irvine Campus and the Irvine
Marriot Hotel on October 6-9, 1984. There were three major symposium sessions,
three discussion sessions and a poster session. There was a total of 18
symposium and discussion speakers, 53 poster presentations and over 300
registered participants. Copies of the conference program and the poster
abstracts are enclosed. A book based on the proceedings of the conference,

Memory Systems of the Brain: Animal and Human Cognitive Processes (Norman M.

Weinberger, James L. McGaugh, and Gary Lynch, Editors) was published (Guil-
ford Press) in 1985. Three copies of the book were submitted to the Office of
Naval Research at the time of publication. A copy of the book jacket is
enclosed.

The symposium focussed on three major topics: Brain systems and learn-
ing; Comparative aspects of learning and memory; and Learning, memory and
cognitive processes. The first, which concerned neural substrates of learn-
ing, addressed the nature of cellular mechanisms, loci of learning-induced
plasticity within the nervous system, and long-term plasticity in a spe-
cific brain structure, the hippocampus. The presentations and discussions
concerned plasticity in model systems as well as invertebrates and mammals.
The evidence presented provides clear indication that progress is being made

in achieving an understanding of cellular mechanisms of learning and memory.
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The second topic, which concerned species differences in learning and
memory, focussed on the question of whether species differences in learning
reflect fundamental differences in neural organization. Extensive evidence of
similar features of learning across species strongly argues for conserved
mechanisms. However, the evidence of multiple forms of 1learning observed
within and across species suggests that current psychological and neurobiolog-
ical models of associative learning may be greatly oversimplified.

The third topic focussed on the question of whether learning and memory
in humans is based on principles and neural systems common to those of infra-
humans. The evidence reviewed strongly suggests that, in humans as well as
animals, different forms of learning may be based on different neural systems.
Considerable attention was given to the evidence that lesions of the medial
temporal lobe impairs some forms of learning while sparing other forms.

A common theme of the Conference presentations and discussions is that
learning comes in many forms and may be based on many neural systems. Such
evidence greatly complicates efforts to achieve an understanding of the neural
bases of learning and memory. But such evidence suggests that it is unwise to
assume that matters are less complex. Subsequent research will need to
confront directly the possibility that multiple mechanisms are required for
the multiple forms of learning and memory.

Overall, the conference was highly useful in bringing these issues to
focus in sessions involving many of the leading scientists investigating the

neurobiological bases of learning and memory. The conclusions reached in the

presentations and discussions provide strong direction for current research

into the mechanisms of cognition.
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A - LONG-TERM POTENTIATION

MULTIPLE LONG-TERM EFFECTS OF PERFORANT PATH
TETANIZATION ON INPUT/OUTPUT COUPLING IN THE
DENTATE GYRUS

VOLTAGE-CLAMP ANALYSIS OF LONG-TERM SYNAPTIC
POTENTIATION

PHARMACOLOGICAL ANALYSIS OF NMDA RECEPTORS
IN THE RAT BRAIN AND THEIR INVOLVEMENT IN
POTENTIATION

LONG TERM IMPAIRMENT OF LEARNING AND PYRAMIDAL
CELL EXCITABILITY FOLLOWING THE INTRAHIPPOCAMPAL
INJECTION OF TETANUS TOXIN IN RATS

TEMPORAL CONTIGUITY REQUIREMENTS FOR ASSOCIATIVE
LONG-TERM POTENTIATION IN HIPPOCAMPAL SLICES

PHYSIOLOGICAL PLASTICITY IN REPTILIAN CORTEX

GABA SENSITIVITY DOES NOT CHANGE DURING
LONG-TERM POTENTIATION IN RAT HIPPOCAMPAL
SLICES

INHIBITION OF PROTEIN SYNTHESIS SPECIFICALLY BLOCKS
NOREPINEPHRINE-INDUCED LONG~-LASTING POTENTIATION
IN THE FASCIA DENTATA OF RAT HIPPOCAMPAL SLICES

DEPLETION OF NOREPINEPHRINE (NE), BUT NOT SEROTONIN
(5-HT), SPECIFICALLY REDUCES LONG-TERM POTENTIATION
(LTP) IN DENTATE OF RAT HIPPOCAMPAL SLICES
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B - SYNAPTIC CORRELATES OF PLASTICITY

THE INCORPORATION OF [35§]-METHIONINE INTO CEREBRAL
PROTEINS OF DIFFERENT BRAIN AREAS OF THE RAT DURING
THE ACQUISITION AND AUTOMAINTENANCE OF AN INSTRUMENTAL
TASK

A FAMILY OF SYNAPTIC VESICLE-ASSOCIATED
PHOSPHOPROTEINS: SYNAPSIN Ia, SYNAPSIN Ib,
PROTEIN 1IIa, and PROTEIN IIIb

CHOLINERGIC REGULATION OF PROTEIN III PHOSPHORYLATION
IN ISOLATED CHROMAFFIN CELLS

A GOLGI-ELECTRON MICROSCOPIC STUDY OF MOSSY CELLS IN
THE HIPPOCAMPAL DENTATE GYRUS

PHOSPHORYLATION IN THE CENTRAL NERVOUS SYSTEM OF
LONG-TERM SENSITIZED APLYSIA

MORPHOLOGICAL CORRELATES OF PASSIVE AVOIDANCE
TRAINING IN THE CHICK FOREBRAIN
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The Open University

Milton Keynes, England MK7 6AA




s

C ~ LEARNING AND MEMORY: ELECTROPHYSIOLOGY
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. C=-1 HIPPOCAMPAL NEURONS SHOW CONSISTENT PLACE FIELD
ACTIVITY FOR EXTENDED PERIODS OF TIME IN A STABLE
ENVIRONMENT

C-2 NORMAL LATENCY VARIABILITY IN THE AUDITORY
EVENT-RELATED POTENTIAL

c-3 GENERATOR OF P300 IN THE CAT

C-4 MONKEYS WITH LESIONS OF HIPPOCAMPUS AND AMYGDALA
EXHIBIT EVENT-RELATED BRAIN POTENTIALS THAT
RESEMBLE THE HUMAN P300 WAVE

i

I C=5 EVENT-RELATED POTENTIALS IN SQUIRREL MONKEYS EXHIBIT

| SIMILARIITIES TO HUMAN SLOW POTENTIALS

-
|
'! C-6 EVENT RELATED POTENTIALS TO SIMULTANEOUS AUDITORY
| AND VISUAL STIMULI
.
|
|
C-7 CAN SEPTAL TRANSPLANTS RESTORE SINGLE UNIT ACTIVITY
IN THE HIPPOCAMPUS?

|

i

! C-8 PLASTICITY OF FREQUENCY TUNING OF SINGLE
NEURONS IN AUDITORY CORTEX DURING LEARNING
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D - LEARNING AND MEMORY: PHARMACOLOGY

BRAIN BETA-ADRENERGIC MECHANISMS WOULD PARTICIPATE
IN NALOXONE-INDUCED ENHANCEMENT OF MEMORY IN MICE

EFFECTS OF THE CENTRAL BETA-ADRENOCEPTOR AGONIST
CLENBUTEROL ON MEMORY CONSOLIDATION IN MICE

AMPHETAMINE DISRUPTS BOTH WORKING AND REFERENCE
MEMORIES OF RATS TRAINED IN A RADIAL MAZE

EPINEPHRINE FACILITATES INHIBITORY AVOIDANCE
RETENTION OF ADRENAL DENERVATED RATS TREATED WITH
A HIGH DOSE OF DSP4

MET-ENKEPHALIN: DIFFERENTIAL EFFECTS IN THE
HIPPOCAMPUS

AMINO ACID AND GLUCOSE ENHANCEMENT OF MEMORY
STORAGE: POSSIBLE MEDIATORS OF EPINEPHRINE
EFFECTS ON MEMORY

LYSINE-VASOPRESSIN (LVP) ENHANCES RETENTION
OF A SPATIAL DISCRIMINATION IN RATS

FUNCTIONAL ACTIVITY IN THE BRAIN OF SOCIALLY DEPRIVED

RATS PRODUCED BY AN ACTIVE AVOIDANCE TEST AFTER
HOE 175 AND CLOBAZAM TREATMENTS: A 2-DEOXYGLUCOSE
STUDY
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I.B. Introini, C.M. Baratti
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Universidad de Buenos Aires

RA-1113, Buenos Aires, Argentin

W.W. Beatty, R.A. Bierley,
J.G. Boyd

Dept. of Psychology

North Dakota State Univ.
Fargo, ND 58105

C. Bennett, S. Kaleta,

M. Arnold, J.L. McGaugh
Center for the Neurobiology
of Learning and Memory
Univ. of Califoruia

Irvine, CA 92717

L. Cahill, H. Haigler,

R. Kochman

Searle Research & Development
490] Searle Parkway

Skokie, IL 60077

P.E. Gold

Dept. of Psychology

Univ, of Virginia
Charlottesville, VA 22901

M.P. Hammer

Dept. of Psychology
Univ. of Alberta
Edmonton, Alberta
T6G 2E]1, Canada

F.J. Hock, H. Scheich
HOECHST AG

P.0. Box 800320

D-6230 Frankfurt/ M.80
Federal Republic of Germany
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D - Learning and Memory: Pharmacology (continued)

D-9 EFFECTS OF PERIPHERAL EPINEPHRINE, 4-OH AMPHETAMINE,
AND D-AMPHETAMINE ON THE MAINTAINED DISCHARGE OF
CELLS IN THE LOCUS COERULEUS

D-10 B-ENDORPHIN EFFECTS ON RETRIEVAL, AND THE
NEURAL PATHWAYS INVOLVED IN THE BRAIN
B-ENDORPHIN RELEASE CAUSED BY TRAINING

D-11 AMYGDALA NORADRENERGIC SYSTEM & MEMORY MODULATION:
INVOLVEMENT IN THE ENHANCING EFFECT OF PERIPHERAL
EPINEPHRINE

D-12 DES-GLY VASOPRESSIN (DGAVP) FACILITATES
ACQUISITION OF AUTOSHAPED OPERANT AND ADJUNCTIVE
BEHAVIORS AT TWO LEVELS OF TASK DIFFICULTY

D-13 FACILITATION OF RETRIEVAL FOLLOWING PRE~TEST
ADMINISTRATION OF PIRENPERONE IN MICE

D-14 ROLE OF ALPHA- AND BETA-ADRENERGIC RECEPTORS IN
LEARNING AND MEMORY IN MICE

D~15 AMNESIA PRODUCED BY ANISOMYCIN IN AN APPETITIVE
TASK IS NOT DUE TO LEARNED AVERSION

D~16 PSYCHOPHARMACOLOGICAL DISSOCIATION OF MEMORY AND
ATTENTION

R.N. Holdefer, R.A. Jensen
Dev. Biopsychology Laboratory
Southern Illinois Univ.
Carbondale, IL 62901

1. Izquierdo, C.A. Netto
Depto. Bioquimica

UFRGS

90000 Porto Alegre, Brazil

K.C. Liang, R.G. Juler,

Je.Ls McGaugh

Center for the Neurobiology
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Univ. of California

Irvine, CA 92717

R.B. Messing, S.B. Sparber
Dept. of Pharmacology
Univ. of Minnesota
Minneapolis, MN 55455

H.J. Normile, H.J. Altman
Lafayette Clinic
Detroit, MI 48207

G.D. Novack, D.B. Sternberg,

J.L. McGaugh

Center for the Neurobiology
of Learning and Memory

Univ., of California

Irvine, CA 92717

T.A. Patterson, M.R. Rosenzweig
E.L. Bennett

Dept. of Psychology

Univ. of Califormia

Berkeley, CA 94720

D.M. Warburton, K. Wesnes

Dept. of Psychology

Univ. of Reading
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E - LEARNING AND MEMORY: LESIONS

HABIT FORMATION IN INFANT RHESUS MONKEYS:
SEX-DEPENDENT EFFECTS OF INFERIOR TEMPORAL LESIONS

BEHAVIORAL AND NEUROCHEMICAL CHARACTERIZATION OF
THE EFFECTS OF NUCLEUS BASALIS OF MEYNERT LESIONS
IN RATS

THE AMYGDALOID INVOLVEMENT IN THE ACQUISITION OF
TASTE POTENTIATED ODOR AVERSION LEARNING

PLASTICITY OF SUBSTANTIA NIGRA PROJECTIONS AND
THEIR RELATIONSHIP TO BEHAVIOR

PASSIVE AVOIDANCE LEARNING AND MEMORY STORAGE IN
DECEREBRATE RATS

INTERRUPTION OF PROJECTIONS FROM THE MEDIAL
GENICULATE NUCLEUS TO AN ARCHI-NEOSTRIATAL
FIELD DISRUPTS AUDITORY FEAR CONDITIONING

DISSOCIATION OF NEURAL REGIONS NECESSARY FOR
ALPHA AND CONDITIONED RESPONSES TO A VISUAL
STIMULUS

D S
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J. Bachevalier, M. Mishkin
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Mental Retardation Res. Ctr.
University of California
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Centro de Investigaciones en
Fisiologia Celular, UNAM

J.P. Huston, S. Morgan,

H. Steiner

Institute of Psychology III
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4000 Dusseldorf

Federal Republic of Germany
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F - LEARNING AND MEMORY: BEHAVIOR

DEVELOPMENT OF THE NEURAL NETWORK CONTROLLING
SONG BEHAVIOR IN ZEBRA FINCHES

METABOLIC CORRELATES OF KINDLING-INDUCED

CHANGES IN THE REWARDING EFFICACY OF HIPPOCAMPAL
STIMULATION: A 2-DEOXYGLUCOSE AUTORADIOGRAPHIC
STUDY

THE ENHANCED NEURAL RESPONSE INDUCED BY POSTNATAL
OLFACTORY EXPERIENCE IN NORWAY RATS IS ODOR-SPECIFIC

AGE DIFFERENCES IN PERFORMANCE OF RATS AND MICE IN
A 14-UNIT T-MAZE

ONTOGENY AND PLASTICITY OF EXPLORATORY BEHAVIOR
AND HIPPOCAMPAL DEVELOPMENT IN RATS

FOOD STORAGE AND SPATIAL MEMORY IN CHICKADEES AND
TITS

OLFACTORY LEARNING TN RATS AS A MODEL FOR STUDYING
MEMORY IN COMBINATORIAL CIRCUITRIES

S.W. Bottjer, S.L. Glaessuer,
A.P. Arnold

Dept. of Psychology

Univ. of California

los Angeles, CA 90024

K.A. Campbell

Dept. of Psychology
Univ. of Pennsylvania
Philadelphia, PA 19104

R.M. Coopersmith, M. Leon
Dept. of Psychobiology
University of California
Irvine, CA 92717

D. Ingram, E. Spangler,
J. Freeman, W. Richards
Gerontology Research Ctr.
NIA, NIH

Baltimore City Hospitals
Baltimore, MD 21224

E.M. Kurz, B.L. Harkins,

L. Nadel

Program in Cognitive Sciences
Univ. of California

Irvine, CA 92717

D.F. Sherry

Dept. of Psychology
Univ. of Toronto
Toronto, Ontario, Canada M5S 1A

U. Staubli, D. Fraser, G. Lynch j
Center for the Neurobiology
of Learning and Memory
Univ. of California

Irvine, CA 92717
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